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.-mm U.S. Environmental Protection
gy  Agency on Geoexchange:

» “The most energy efficient, environmentally
clean, and cost-€effective space conditioning
systems availabletoday”

"':‘!,?ﬂl? U.S. Department of Energy on
~Ig¥ Geoexchange:

* “No active technology for heating and cooling is
more efficient than the geothermal heat pump.”

{'-m GeoExchange Today in the U.S.
gy

« President George W.
Bushinstalled a
GeoExchange System
in his Texas Ranch

-'-T!;?.{H? Geoexchange: A Power
T9Y  Reduction Technology

« The ability to add new supply is a mgjor challenge
for many states/utilities.

 |tiseasier to save amegawatt than it isto build a

megawaitt!

~37003 Geoexchange: Current Market

* Currently there are approximately 750,000
geoexchange systems installed nationally. Thisis less
than 1% of the market These account for:

— 5,994,491.42 MWh saved annually
— 1982.29 MW demand reduced annually




"“7!.2{11? Geoexchange: A Solution
~fgy¥  Technology

* Geoexchangeis a proven technology that is here
and now!

Geoexchange is available in the marketplace toda

o

’Q:m Brief History of Heat Pumps
gy B :

« Basicrefrigeration cycle

« Adapted for both heating and cooling in 1930's

¢ Heavy use of air to air heat pumpsin last 30-40 years
« Ground loop concept developed in mid 1970's

’&m Terminolo
il gy

¢ Ground Source Heat Pumps
¢ Ground Coupled Heat Pumps
¢ Ground Connected Heat Pumps
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’Q:.ZM? Types of Geoexchange
- Igy  systems

e Open Loop
 Closed to the Aquifer
. Stawdmg Column Well

03 -
Sorgy Geoexchange Benefits
- Most energy efficient, lower energy bills
- Environmentally sensitive (cuts greenhouse gas
emissions by 40%)
= Low maintenance costs

-

"“?:.2&1? Mvth

o s of Geoexchange
gy MWt g

« New Technology - TooExpensive

« Limited Geographicaly - NoAvailableLoop
* Residential Only Installers




—~2=2013 Government / Utilities
-rgy  Why Geoexchange...

» Reduces System Peaks (0.5 kW/ton)

 Sized for building loads only (air systems increased)
* No coil losses after installation like air systems

* Reduces“h

gy
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e Earth Absorbs 47% of Sun’s Energy
» 500 times more energy than man needs annualy!

"Q’.' Like a refrigerator

Comparison

Geoexchange systems reduce noise,
vandalism, leaks, & roof maintenance.
Improve safety & appearances
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oy

%3 Commercial Systems

Extremely flexible - simultaneous
heating & cooling

Lowest life cycle cost of all systems
Installation costs lower than most




S gy Soil Characteristics
» Soil thermal characteristics are key design factors
in design of the earth-exchanger.
e They are:
— Soil porosity

. % Selecting the Team

* Mechanical Engineers with Geoexchange
Experience
* Certified Geoexchange Design Professionals

-

’&m Geoexchange at 10% of Market

« |f geoexchange accounted for 10% of market?!

* 12,058,252.52 MWh saved annually
— 3,987.49 MW demand reduced annually
* (=13,300 MW power plants)

"Q:m An Energy-Efficiency Workshop and
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Geothermal Heat Pumps in Military Applications




military facilities have
2003
- rgy Invested about $200
million in GHP

w

technology

Three primary factors
_~yzare motivating military
- Tg¥ facilities to convert to

geothermal heat pumps
» Meet energy reduction goals

» Meet greenhous gas reduction goas

| Executive Order 13123
74 (6/3/99) directs all

federal agencies to:
 Reduce greenhouse gas emissions

« Improve energy efficiency and reduce
energy consumption

,-ol Executive Order 13123,
=203 section 202: Energy

o=
Efficiency Improvement Goals
« Through life-cycle cost-effective measures, each agency
shall reduce energy consumption per gross square foot of
itsfacilities, excluding facilities covered in section 203 of
this order, percent by 2005 and 35 percent by 2010

FTUYTESS TIdS UTETTI
3 dramatic, and agencies
-~ ‘rgy are on track to meet

Beti Frisrgy Lss
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Figaal Wead

M Executive Order 13123,
,.-_%Sec. 204: Renewable

Energy
« Each agency shall sfrive to expand the use of renewable

energy within its facilities and in its activities by
implementing renewable energy projects and by
purchasing electricity from renewable energy sources.

a




Dy FT ZUUZ dADUUl £9570 Ul
oo the renewable energy goal
rgy had been met, with GHP
playing a significant role
Solar Thermal 6.5 GWh
Biomass 92.5 GWh
Wind 14.1 GWh
RE Purchases/Credits 108.0 GWh

Executive Order 13123,
=~z Section 201:
Tg¥ Greenhouse Gases
« Through Re@keti@ri &aa@)] measures, exch

agency shall reduce its greenhouse gas emissions attributed
to facility energy use by 30 percent by 2010 compared to
such emissions levelsin 1990. In order to encourage
optimal investment in energy improvements, agencies can
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geothermal heat pumps offer
higher efficiency than air
SMG}&I%I i @HHair when heating is

required, air when cooling

» Water-source heat pumps more efficient than air-
source

Fort Polk Case

gy Scope of Ft. Polk ESPC

« Entire stock of 4,003 family housing units (1,292
individual buildings).

¢ Residencesrange in size from 1,073 to 2,746
squarefeet (1,393 average).

* 3,243 (or 81%) of residences were served by air-

~=7n3Energy Conservation
. Au-souBe%gt%ﬂr‘T:]Sps and gas/central air systems
replaced with GHP in all residences.

» Gasfired water heaters replaced with electric
resistance.

» GHPs included desuperheatersto supplement




—=o3Geothermal Heat

rgy Pumps
¢ Tota of 6,600 tons of GHP capacity installed in
nominal capacities of 1.5, 2, and 2.5 tons.

« Each with its own vertica u-tube type ground heat
exchanger with one circuit per bore and two
circuitsin parallel.

* Average 275 feet of bore per ton.

Total of 3,621,256 feet of 1-inch SRD 11 high

densi lyethyl ipeinstalled at sit

~==703 All systems are vertical
bore
\
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Pre-retrofit electrical use
2003 for all-electric feeder

Typical All-Electric Feeder
Pre-Retrofit Daily Energy Use

Daily Average Temperature (F)

FTE- dIma POSt-TEruIn

3 €nergy use for all-electric
rgy feeder
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Pre- and post-retrofit
~==77)77 electrical use for gas-




Summary of savings
{‘%? achieved at Fort Polk

« Electrical energy savings 25.6 million kWh, or 32.4% of
annual pre-retrofit electrical energy in atypical year.

 Electrical demand reduction estimated at 6.7 MW, or
40.2% of pre-retrofit demand for peak cooling day during
utility peak hour.

Camp Lejeune: 33%
energy savings

Beaufort Marine Corps
A|r Station: 27% savings

Other advantages of
{"-2'?,’1}? geothermal heat

pumg]s

« Reduced maintenance costs
— No outdoor equipment

* Increased occupant comfort
— More stable capacity

Air source heat pumps
=003 have outdoor units

With a GHP, alll
90013 equment is inside the




»c':!m GHP systems are
~T9¥  paying for themselves

* Private capita is financing the mgority of
new projects (ESPC and UESC)
« ESCO or utility is paid out of energy and

,{lﬂm? Structure of ESPC (UESC)

Befors Churimg Aftar
EBPC Contact ESPC Commint EBPC Confrast

E+O&M = operating budgets for energy and energy-related operations and maintenance

Use or GHPS Nas SKyrocketed
since these alternative financing
vehicles bqg_a,mg,avalla le
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gy Where to begin
« FEMP

—www.eren.doe.govifemp

* Your regiona DOE representative




